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Sensors 



Thg Offense Support Program 

Vhen future historians chronicle the aeana by which the United 
States deterred nuclecr attack and averted sany of -the tensions fH-* 
havs traditionally contributed to the outbreak of. conflict, they aay 
well give aaJor credit not to the siloed XCSMs, alert-poised botsberd, 
or deep-ranging Trident subaaricea, but instead to the satellites of 
the Defense Support Prograa, whose unwavering vigilance assured that 
war would never coa? as the result of aisealculation or deliberate 
aggression prompted by the advantage of aounting a surprise attack. 

Slaco tha early 1970a the Defense Support Prograa (DSP) has 
aalnt&lneii aa array of satellite alssile warning sensors in 
geosynchronous earth orbite for the purpose of aounting infrared 
surveillance- with Schnidt telescopes against Soviet aissile complexes 
in Eu£&fii& and their ballistic elaslle submarine patrol areas in the 
Atlantic sad Pacific oceans. Each satellite also carried sensors for 
detecting nuclear explosions on earth or in space, / 
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'' ' i Resembling 
overalced old-f aohioned ink bottles, they v?re poised in space at an 
altitude of 26,000 ailes and spun about their axes at ! * *p 
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satellite was judged capable of detecting (under optlaua conditions) 
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The vanguard of & new generation of DSP sensors joined the 
constellation on 2i Dsceab^r 1984, as Flight 12 was lofted into orbit 
to replace Flight 11 /- 0} The flrst of the 

Sensor Evolutionary Development vehicles , Flight 12 was the advance 
guard of the follow-on DSP-1 satellite generation, whose members vere 
expected to hit in service by September 198 7« ~~\ 
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Old or new, all of the active DSP satellites depended upon a 
global netvork of ground control/receiver stations to direct and 
ssrofiitor th«ir operations* Jj-()^ 

J the Overseas Ground Station (OGS) at Nurrangar, 
Australia, which was sited approxitastely 300 miles northwest of 
Adelaide* DSP-East data reception and control was also possible when 
required frota the 



Control and cotsaunications redundancy was 

provided by th« J-C.O - - 

Data cross-link transmission froa satellite to satellite to ground 

station was axaong several communications upgrades being programmed for 
DSP by th« cossLand in 1985. 



1985 opened for DSP with" J/~ ( O 

I Age was quickly catching up with the 

otbsr satellite® h«ld in "reserve parking orbits. Flight 7 had been 
sufferlog fro® sxcssslve y/j~L i) /at 

th« end of 1984, and on 2k January it lost its >^0- • 

i Recovery proved impossible, and 

it regained in its previous orbit with no danger of collisions with 
ottver assets. 3 
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Flight 6, which had previously served flfl . D SP^E,aat resc^ve^ *- n 

and recovery proved iapossible in its case as well. On 13 February it 

vaa released frota operational/limited resewe status to Space Division 

for end-of-life testing. On 6 March the satellite entered 
sup-er-synchronoue orbit. 



Flight 8 had long suffered frota 
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/. again on 29 May vhen Plight - 12 assumed station as the 

operational vest Pacific sensor. 5 

Flight 9 continued in service as the operational east 
satellite until A April, although it continued in the Fly-By-Vire 
(FBW) control status that it had experienced since the preceding 
Septeaber in order to raaintain fine earth pointing capability. On 
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,• On k April Flight 11 replaced it as the primary east 

satellite. On 10 April Flight 9 ~~ J^CJ) 

- -- ; anc j on 24 April it was placed in 

storage to conserve fuel. As the east backup satellite it could be 
recalled to operations J f i*\ 



Flight 10 regained the prioary / fj\ 

' Although it suffered yL ^O • 

"._. . , __ £ on station and 

functioned satisfactorily throughout the year. Flight 11, vhich had 
been launched in April 1984, * 
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Following its Decesber launch, Flight 12 entered an extended 
p«riod of operational verification until it began service as the 
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Planning, deployment and operations for DSP were never static. 
They evolved as sensors aged„ requl resents were redefined, and 
iaaproved sensors were readied for deployment. By tnid-November the 
LX.\) were perforraing well, ^?-Ci) 

The command was 
concerned that the failure of one or botn of thcra could result in 
degradation of the syatea'a ability to acquire and transnit attack 
warning information. This concern prompted CINCAD to request the 
launch of Flight 13 at the earliest possible date. Thin was a prudent 
measure, given the existing likelihood that at least one of the 
surviving sensors aight require replacetaent .9 

A DSP satellite's usable life var based upon the length of its 
full capability span of operations against the threat. j 

~ <£(') \ 

_ _. The current constellation 

was rapidly approaching (if not already exceeding) th: anticipated 
life-spans of oost of its sensors. Bv Hay 1985 Flight 8 

" " ' "" ' "" "■ '^(o : 

I It was obviously only a aatter of tine before a replacement 
satellite would have to be launched.'^ 

As early as June, Space Division had been working toward a 
25 September launch date for Flight 13. It would provide the coanand 
with its stated requirement of ' / /■ } > 

j Great hopes were held for Flight 13. General Herres 
i bresaw^tbat such an event would "provide us with the flexibility to 
operate the spare ' 



When Flight 13 arrived on station in good order, the DSP 
constellation would be arrayed as follows: N 
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Despite its cainent attractiveness, this deployment plan was 
hostage to the successful launch of Flight 13, and that was by no 
seans a foregone conclusion as 1985 passed toward the last leaves of 
the calendar. 
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Contingency planning for the failure of a Flight 13 launch had 
already been conducted. 
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Fortunately, the continued flucceafifui functioning of the 
existing conateilation of sensors and the continued delAy in launching 
Flight 13 aade these issues of less tanediAte concern as 1985 ended. 
Although the probleas with the launch vehicle vould persist until well 
into the new year, thus denying the aysteca valuable reinforcement, DSP 
had continued to hold the line in all sectors against the threat of 
alooila attach. Few syntetas of such expense and complexity had 
rendered such a consistently superior service.^ 

The successful functioning of DSP hinged upon political as 
veil ss technological factors. . ' " " 
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y As pj.gr.ning for the scheduled 7 May briefing and 
discussion vent forward, Assistant Secretary of the Air Force Tidal 
KcCoy issued a set of guidelines for public exposure of the tissues 
involved- Secretary KcCoy vas concerned that "We are responding Tc 
political, public, and eedla requests for A? comments/views on those 
activities 



Secretary McCoy iopleaented a veil-defined strategy for 
dealing vith the probleta. First, an official stateaent vas issued for 
use by Air Force authorities vho vere solicited 
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The DSP prograa registered a signific-nt milestone on 
12 November when DCS/Plans published an updated Systeta Operational 
Concept (SOC). This docuaent covered "t^e operation of the Defense 
Support Prograa in all phases of conflict and atrtes Space Command 
requirements needed to taaintain the DSP prograa." In the words of 
Brigadier General G. Wesley Clark, r':S/Plans, the publication 
addressed "the changes in the satellite c nf lguratlon starting with a 
nev series of satellites, calie<i DSP-l sa : «»llite8, nn6 the associated 
changes in the fixed and oobile ground stations to make then 
compatible vrith the new satellites," Additionally, the SOC described 
"a nev architecture for the DSP systea vhich was driven by the new 
Attack Warning/Attack ASwesaaent Architecture*" As ouch, the document 
provided an invaluable overview of this next link in the evolving 
sensor systeta«2l 

Flight 14 was to be the first DSP-l unit readied for 
operational sarvice. Each of these new satellites was to consist of a 
Sensor Segaent and a Spacecraft Segment* 
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Their design life rsatched that of the I 



R sensors. 
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aubayateJ: 8 il)'\^tlT lt ^r COnals ^ ol three O , jor 

• y»t«a receded .1, ", r ,V.\ electrical power and distribution 

behind vT-x^'A™ %?, [ r °: r r c y r:is^ dd i:;. r d ' plojr : d 

• urroundlng the oai „ spacecraft body. ° f - cylln _<L r ± cal ^"^panela 
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aen.ora- ^"tl"" COntr ° 1 Sub878t " co"-l-t«d of (!) t-o e.,«h 
«e««*sif*«i -rv* J gy ' (5) Cvo control elec— r-i cs 

o«in..«ined earth pointing over the life of the sensor. It ,1., 

EMr^s 1 ^. r '(sps) The 1 ;*: -*---"-" - 

and eh. Depot Ha.ti.^'Kt Si' 0„ e F) M ; ' f^rlh^CrOr-tn' 

"-.tl.'r^Hr 1 , SUPP ° rt " 8dul - (0SH) ' * l "< « IBM facUiS 

at Ntlw, California, * S g to be deactlvat-d or n>er K ed rtth h «« 

Saftvar* Kaintenance Facility at the aaae location S 
find the OCS ai Nurrangar. So,-.h Australia. "A~rata 
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Dtatrlbutlon Hub (DDH) w* « planned /I i' ' ' The 

DDH vould provide non-survivable lov-Rpeed nisnlon da\ a and Teletype 

U«er Data Entry (TUDE) in r oraat ion distribution between the CCS, OGS , 

SPS, end all fixed lev speed urera vii commercial iandlines and 

satellite links. In addition, non-aurvlvable High-Speed data would be 

provided to all users until the primary users had converted to 

survivablo cosaunl cat ions links such as Hilstar, JRSC/DSCS, KETS» 

GWZN, Pibar Optics, AFSATCOM UHF/LOS and Commercial Communications 
H*dia«29 
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The ground control and processing stations vern supplemented 
by the Mobile Ground Systeta (HCS), vhich consisted of a Mobile Ground 
Subsystems (MCS) t and & Ground Support Subsystem (CSS)* The MGS was 
intended to provide a very survivable ground processir^ element for 
the tfS? ©ystfis. Mobility, proliferation, and autonomous operations 
ware seen as the keys to ita survivability. Each Mobile Ground 
Sub*yste© consisted of a Mobile Ground Terminal (MGT) and a Mobile 
Gcw-stmicaticaa Tsrainfil (HCT), each housed in a seraltrailer. 
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The Ground Support Subsystem (GSS) was intended to provide 
operational and logistic support for all phases of MGS operations* 
The GSS included: the Main Operating Base (MOB), Support Vehicles 
(the survivable portion of the MGS), a Software Development And 
Maintenance Facility (SDMF), and an Intermediate Maintenance Facility 
(IMF). 

_. - .- - - - ^e M0B 

provided & permanent duty station for MGS personnel, a centralized 
suppiy/stocage/conttol and management point, organizational 
taaintenance on all MGS equipment, headquarters functions for all 
personnel, and supervisory and administrative support to include all 
functions of command, hardware taaintenance, litaited software analysis, 
operations, training, and security. The MOB and related base support 



aaintainad the HGS tractore, trail«re e Poorer Generation Units (PCU), 
and Environmental Control Units (ECU). 

The MCS eoployed additional vehicles in support of the MCTa 
arid MCTa, These Included two craw vehicle* per each M^S, the Crew 
Quarters Trailer (CQT) and the Crew Support Vehicle (CSV), They were 
equipped to provide sleeping, dining, and relaxation facilities for 
crew aerab^ra. Two security vehicle© were also required for each MCS. 
Standard, four-wheel drive vehicles, they were used by deployed 
security personnel to provide periaetcr patrol, interdiction, and 
access control in the vicinity of the deployed MGS. Additional 
security vehicle© were planned for future acquisition. They would 
also provide counter-surveillance support to prevent anyone from 
tailing the MGS as it departed the MOB enroute to a deployment site. 
Designated Field Spares Vehicles (FSV) were equipped to serve as 
mobile depots for spare parts, assemblies, and other mission-critical 
equipment. _ ? ~^,\ 
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The Software Development and Maintenance Facility (SDHF) was 
planned to include a full complement of MGT computer processors and 
peripherals to support software maintenance and development efforts. 
Capable of receiving and processing live and simulated, real-time or 
wide-band satellite dalia, the facility vas to develop and test new or 
modified software. Its real-time data reception capability was 
expected to allow extended software testing of new sofeware versions 
without iapacting Intermediate Maintenance Facility (IMF) or 
operational hardware resources. The SDMF Is currently located at the 
IBM facility in Westlake, California, where it is used for software 
analyst training. 

The IMF consisted of a full complement of MGT data processing 
communications equipment, wide band tape drives, a spacecraft 
simulator, peripherals and test equipment for Intermediate hardware 
maintenance. Located at the MOB, the IMF was ; used for chassis 
troubleshooting/fault isolation down to the circuit card; selected 
repairs of chassis and circuit cards; and verification of repairs 
prior to return to operational spares. The IMF was also used for 
training of operations and hardware maintenance personnel, software 
testing/preliminary analysis activities at the MOB, and configuration 
management/control of operational software tape libraries. 

Depot Maintenance Facilities (DMF) , with the exception of 
those needed for crypto equipment, were to be identified and provided, 
as required, by the DSP system manager, Sacramento Air Logistics 
Center, McClellan A.FB, California, who was designated the end item 
manager for the MGS system. The Air Force Cryptologic Support Center 
was tasked to handle crypto equipment. 
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Limited Operational Capability for the new aystea vai 
forecast ed fo r approximately February 1988, following "^ 



During 1985 the MGT element of the new system experienced the 
most tangible degree of progress, albeit tinged with the growing pains 
of a new concept and new hardware designed to implement it under 
trying circumstances. " " " . 

-J-CO 

-- - - J Th*- 6 result did not~stem from any "lack "of 

effort or aptitude on the part of the unit's personnel, but rather 
from customary difficulties encountered in testing and deplovnent for 
operations virtually any technologically sophisticated system'.^ 

Throughout the early raonths of the year the squadron worked 
diligently to train on the available vehicles and equipment in 
preparation for reaching IOT^E status with the system which was 
originally slated for 9 September 1985. Although the need for an 
additional six truck tractors and six crew support trailers kept the 
unit from reaching its TO&E vehicle allotment, and the necessity for 
software modifications hindered the system's development, the 
squadron's personnel maintained a determined training schedule as they 
entered the summer. 

The system's IOT&E date was eventually slipped from 9 to 
30 September due to a shortage of spare parts for the communications 
vehicles and software immaturity. Budget reductions in April had also 
affected funding for communications equipment, but the emphasis 
remained on bringing the program into IOT&E on schedule. The extant 
MGS did enter IOT&E status on 30 September and remained there at 
year's end. During that period the systeo also participated in a 
"Proof of Concept" overseas deployment that was designed to support 
contingency planning for such operational taoves in the future. M 
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D5? syetaa planners r«3lised that the Laaer Crosslink. Syetea 
(LCS) to provide wtara catailtte data to CONUS ground stations would 
probably not reach IOC until 1939. The MCS with its eurvivable DSP 
ground processing capability was slated to reach IOC soaetiae in 1936, 
During thia three-year gap in the respective systeas' capability 
datee, the KCS could be utilired to back up the OCS or SPS if required 
following airlift deployment froo COm/S. By aid-March DCS/Plans uaa 
calling for a planning achedule to support an MC S deployment exercise 
to a suitable overseas bai»e« ' """ — ' ! 
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